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©  Device  for  producing  frothing  steam,  in  particular  for  use  in  hot-beverage  preparing  apparatus. 
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©  In  an  apparatus  for  preparing  coffee  and  other 
hot  beverages,  water  drawn  from  a  tank  (24)  upon 
the  action  of  a  pump  (23)  is  forced  through  a 
vaporization  coil  (25)  formed  within  a  heating  body 
(7)  incorporating  an  electric  resistor  (6a).  Steam  con- 
sequently  produced  passes  through  a  feed  duct  (21  , 
23)  along  which  a  mixing  member  operates,  which 
member  has  a  steam  inlet  chamber  (32)  and  a 
steam  outlet  chamber  (33)  connected  to  each  other 
by  an  intercommunication  passage  (34)  into  which 
perpendicularly  opens  an  air  admitting  port  (37) 
communicating  with  the  surrounding  atmosphere. 
Steam  passing  through  the  mixing  member  (30)  is 
mingled  with  an  appropriate  amount  of  air  and  then 
sent  to  a  delivery  nozzle  (20)  accessible  from  the 
outside  of  the  apparatus  for  admitting  frothing  steam 
to  the  inside  of  the  beverage  being  prepared. 
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The  present  invention  relates  to  a  device  for 
instantaneously  producing  frothing  steam,  for  use 
in  particular  in  apparatus  for  preparing  hot  bev- 
erages,  of  the  type  comprising:  at  least  one  pump 
to  be  operated  for  drawing  water  from  a  supply 
tank;  heating  means  operatively  disposed  down- 
stream  of  said  pump  for  heating  and  vaporizing  the 
water  sent  from  the  pump;  a  delivery  nozzle  com- 
municating  with  the  heating  means  and  designed  to 
deliver  steam  produced  by  the  heating  means  to 
the  outside  of  said  apparatus;  a  feed  duct  bringing 
the  heating  means  into  fluid  communication  with 
the  delivery  nozzle;  mixing  means  combined  with 
said  delivery  nozzle  for  mixing  air  with  said  steam. 

In  greater  detail,  the  device  in  question  can  be 
associated  with  usual  coffee  making  apparatus,  in 
order  to  enable  the  preparation  and/or  heating  of 
other  types  of  beverages  and,  in  particular,  the 
production  of  steamed  milk  for  preparing  "cappuc- 
cino". 

It  is  known  that  domestic  and/or  commercial 
apparatus  for  instantaneously  making  coffee  are 
usually  provided  with  a  device  adapted  to  enable 
the  delivery  of  steam  to  be  used  for  preparing 
and/or  heating  other  types  of  beverages.  In  particu- 
lar,  in  most  cases  steam  is  used  for  converting  milk 
into  froth  which  is  subsequently  added  to  coffee  in 
order  to  prepare  the  so-called  "cappuccino". 

Such  a  device  generally  comprises  a  feed  duct 
extending  from  the  top  of  a  boiler  provided  with 
appropriate  heating  means,  also  adapted  to  heat 
the  water  to  be  used  for  making  coffee.  The  feed 
duct  is  connected  to  a  delivery  nozzle  accessible 
from  the  outside  of  the  apparatus  taken  as  a  whole. 
On  opening  of  a  shutoff  valve  interposed  along  the 
feed  duct  and  manually  operable  from  the  outside 
of  the  apparatus,  the  steam  stored  on  top  of  the 
boiler  flows  to  the  duct  itself  to  be  delivered 
through  said  nozzle. 

It  it  however  to  be  noted  that  steam  discharged 
into  the  beverage  being  prepared  only  enables 
heating  of  the  beverage  itself.  When  on  the  con- 
trary,  as  it  normally  happens  when  milk  is  prepared 
for  cappuccino,  a  frothy  dispersion  of  air  in  the 
processed  liquid  is  to  be  achieved,  some  skill  by 
the  user  is  usually  required,  so  that  steam  coming 
out  of  the  nozzle  may  entrain  a  certain  amount  of 
air  into  the  liquid. 

Recently,  many  expedients  have  been  pro- 
posed  which  aimed  at  causing  the  dispersion  of  air 
in  the  milk  together  with  a  delivery  of  steam  without 
the  user  being  obliged  to  pay  particular  attention  to 
the  operation. 

For  example,  European  Patent  No.  0  374  637 
B1  discloses  a  mixing  member  provided  with  an 
elastic  body  to  be  sealingly  engaged  to  the  end  of 
the  delivery  nozzle  so  that  said  nozzle  terminates 
at  a  downwardly-open  mixing  chamber  defined  in 

the  elastic  body.  Also  opening  into  the  mixing 
chamber  is  an  air  admitting  duct  extending  verti- 
cally  alongside  the  nozzle. 

While  steam  is  being  delivered,  the  main  body 
5  is  plunged  in  the  milk  and  the  outflowing  of  steam 

from  the  nozzle  into  the  mixing  chamber  causes  a 
certain  amount  of  air  to  be  sucked  into  the  mixing 
chamber  itself.  Air  is  mixed  with  steam  and  they 
are  both  discharged  into  the  milk  thereby  causing 

io  the  formation  of  froth. 
German  Patent  No.  36  32  375  A1  ,  Italian  Utility 

Model  No.  212  818,  German  Utility  Model  No.  G  88 
06  220.1  and  German  Patent  No.  39.  42  169  A1 
disclose  devices  in  which  the  arrangement  of  an 

75  air-supplying  duct  is  provided  which  is  open  to  the 
surrounding  atmosphere  and  connected  to  the  de- 
livery  nozzle  close  to  its  outlet  end  so  that  a  certain 
amount  of  air  is  entrained  into  the  milk  by  effect  of 
the  steam  jet  coming  out  of  the  delivery  nozzle. 

20  In  the  embodiments  disclosed  in  Patents  DE 
36  44  519  A1  ,  DE  37  42  203  A1  ,  DE  38  29  326  A1 
and  DE  39  42  713  A1  the  air  supplying  duct  is 
provided  to  open  into  a  mixing  chamber  defined 
below  the  outlet  end  of  the  delivery  nozzle,  within  a 

25  mixing  body  associated  with  the  nozzle  itself.  In 
this  manner;  the  dispersion  of  air  in  the  steam 
tapes  place  within  the  mixing  chamber,  immedi- 
ately  before  the  steam-air  mixture  is  introduced 
into  the  liquid. 

30  In  other  known  solutions  described  for  example 
in  the  Italian  Patent  No.  1  207  050  and  the  Italian 
Utility  Model  No.  209  296,  the  steam  delivery  pipe 
is  connected  to  a  mixing  pipe  into  which  other 
pipes  open,  for  air  and  milk  feeding  respectively. 

35  Air  and  milk  are  sucked  into  the  mixing  pipe  by 
effect  of  the  steam  jet,  and  mixed  therein  before 
being  sprayed  in  a  funnel-shaped  element  located 
above  a  vessel  into  which  milk  will  be  collected, 
heated  and  steamed. 

40  It  is  pointed  out  that  in  all  the  above  described 
embodiments,  flow  rate,  feed  pressure  and  outflow 
speed  of  the  steam  from  the  delivery  nozzle  must 
have  important  values  in  order  to  ensure  an  ex- 
cellent  mixing  between  air,  steam,  and  sub- 

45  sesquently  milk.  In  short,  for  achieving  a  good 
steamed  milk,  a  considerable  quantity  of  steam 
under  important  pressure  is  required. 

As  a  result,  a  non  negligible  waiting  time  is 
required,  while  electric  resistors  of  high  power 

50  need  to  be  used  for  achieving  the  steam  produc- 
tion  and  storage  to  a  sufficient  amount  in  the  upper 
part  of  the  boiler  associated  with  the  apparatus, 
before  starting  to  prepare  milk. 

It  is  also  to  be  pointed  out  that  the  strong 
55  steam  jet  ejected  from  the  delivery  nozzle  can 

cause  serious  burns  as  a  result  of  lack  of  attention 
or  prudence  by  the  user. 

2 
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In  addition  for  enabling  the  above  devices  to 
be  always  efficient,  they  must  be  submitted  to 
careful  cleansing  operations  during  which  disman- 
tling  of  the  different  mechanical  parts  is  required,  in 
that  milk  when  heated  always  forms  incrustations 
tending  to  clog  the  air  passages  that,  on  the  other 
hand,  must  necessarily  have  a  very  reduced  sec- 
tion. 

In  the  light  of  the  above,  the  main  object  of  the 
present  invention  is  substantially  to  eliminate  the 
drawbacks  of  the  known  art,  by  providing  a  device 
capable  of  carrying  out  an  excellent  mixing  be- 
tween  air  and  steam,  and  hence  enabling  steamed 
milk  and/or  other  hot  beverages  to  be  prepared  by 
using  steam  of  very  low  flow  rate  and  pressure 
values,  which  values  can  be  easily  achieved  with- 
out  any  storage  of  steam  in  boilers  or  the  like 
being  required,  steam  being  merely  continuously 
produced  by  means  of  electric  resistors  of  rela- 
tively  low  power. 

The  foregoing  and  further  objects  that  will  be- 
come  more  apparent  in  the  course  of  the  present 
description  are  substantially  attained  by  a  device 
for  instantaneously  producing  frothing  steam  in  par- 
ticular  for  use  in  hot-beverage  preparing  apparatus, 
characterized  in  that  said  mixing  means  acts  along 
the  feed  duct,  on  a  length  thereof  included  between 
the  heating  means  and  delivery  nozzle,  and  essen- 
tially  comprises  a  mixing  member  consisting  of:  an 
inlet  chamber  into  which  steam  coming  from  the 
heating  means  flows;  an  outlet  chamber  commu- 
nicating  with  said  delivery  nozzle;  an  intercommuni- 
cation  passage  extending  between  the  inlet  cham- 
ber  and  outlet  chamber  and  having  a  reduced 
diameter  with  respect  to  said  chambers;  a  frusto- 
conical  inlet  portion  and  a  frusto-conical  outlet  por- 
tion  diverging  from  the  opposite  ends  of  the  inter- 
communication  passage  towards  the  inlet  chamber 
and  outlet  chamber  respectively;  at  least  one  air- 
admitting  port  communicating  with  the  surrounding 
atmosphere  and  opening  into  the  intercommunica- 
tion  passage  according  to  a  direction  transverse  to 
the  axis  of  said  passage. 

Further  features  and  advantages  will  best  be 
understood  from  the  detailed  description  of  a  pre- 
ferred  embodiment  of  a  device  for  instantaneously 
producing  frothing  steam,  in  particular  for  use  in 
hot-beverage  preparing  apparatus,  in  accordance 
with  the  present  invention.  This  description  will  be 
given  hereinafter,  by  way  of  non-limiting  example, 
with  reference  to  the  accompanying  drawings,  in 
which: 

-  Fig.  1  is  a  part  sectional  diagrammatic  view 
of  an  hot-beverage  making  apparatus  pro- 
vided  with  a  device  for  producing  frothing 
steam  in  accordance  with  the  invention; 

-  Fig.  2  is  an  enlarged  sectional  view  of  an  air- 
steam  mixing  member  associated  with  the 

device  in  question; 
-  Fig.  3  is  an  enlarged  sectional  view  of  a 

discharge  end  pipe  associated  with  a  delivery 
nozzle  being  part  of  the  device  in  question. 

5  Referring  to  the  drawings,  a  device  for  instanta- 
neously  producing  frothing  steam,  in  particular  for 
use  in  apparatus  for  preparing  hot  beverages  in 
accordance  with  the  present  invention  has  been 
generally  identified  by  reference  numeral  1  . 

io  In  accordance  with  the  described  embodiment, 
the  device  1  is  associated  with  an  apparatus  for 
producing  hot  beverages,  in  particular  a  coffee 
making  apparatus  known  per  se  and  conventional 
which  has  been  denoted  by  2. 

is  Apparatus  2  essentially  comprises  a  support 
casing  3  that  at  the  upper  part  thereof  carries  a 
glass-like  container  4  susceptible  of  being  closed 
by  a  lid  5.  A  heating  means  6  is  located  to  the 
bottom  of  the  glass-like  container  4  and  it  is  adapt- 

20  ed  to  bring  a  metered  amount  of  water  previously 
introduced  into  the  container,  to  a  predetermined 
temperature.  To  this  end,  the  heating  means  6 
essentially  comprises  at  least  an  electric  resistor 
6a,  in  the  form  of  a  spiral  for  example,  incorporated 

25  in  a  heating  body  7  defining  a  bottom  wall  4a  in  the 
container  4. 

Associated  with  the  container  4  is  a  centrifuga- 
tion  unit  8  comprising  an  electric  motor  9  driving  in 
rotation  a  spindle  10  coaxially  and  sealingly  pass- 

30  ing  through  the  heating  body  7. 
Removably  mounted  to  the  spindle  10  is  a 

centrifugation  and  percolation  member  11  exhibit- 
ing  a  basket-shaped  portion  12  at  the  upper  part 
thereof,  which  is  designed  to  contain  a  predeter- 

35  mined  metered  amount  of  powdered  ground  coffee. 
A  suction  collar  13  projects  from  the  lower  part  of 
said  basket-shaped  portion  12,  which  collar  is  co- 
axially  fitted  on  the  spindle  10  and  dips  into  the 
water  in  the  container. 

40  The  electric  resistor  6a  and  motor  9  can  be 
selectively  operated  by  a  double  switch  14,  of  the 
bat-handle  type,  located  at  the  base  of  the  support 
casing  3.  In  greater  detail,  after  a  predetermined 
amount  of  water  has  been  introduced  into  the 

45  glass-like  container  4,  the  user  acts  on  one  portion 
14a  of  the  switch  14  in  order  to  activate  the  electric 
resistor  6a.  When  water  has  reached  a  predeter- 
mined  temperature,  a  thermostat  not  shown  as 
known,  carries  out  the  deactivation  of  the  electric 

50  resistor  6a  and  switching  on  of  an  enabling  lamp 
15  located  close  to  the  switch  14.  At  this  time  the 
user  call  operate  the  electric  motor  9  acting  on  a 
second  portion  of  the  switch  14. 

When  the  electric  motor  9  is  working,  the  cen- 
55  trifugation  and  percolation  member  11  rotates  to  a 

high  speed  and,  as  a  result,  the  air  initially  con- 
tained  therein  is  ejected  through  radial  holes  16 
located  on  the  periphery  of  the  basket-shaped  por- 
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tion  12.  Consequently,  the  hot  water  contained  in 
the  container  4  is  drawn  into  a  hollow  space  17 
defined  between  the  collar  13  and  spindle  10  and 
subsequently  reaches  the  basket-shaped  portion  12 
through  suitable  inter-  communication  holes  18 
formed  in  the  centrifugation  and  percolation  mem- 
ber  1  1  . 

Still  by  effect  of  the  centrifugal  force,  the  pow- 
dered  coffee  previously  introduced  into  the  basket- 
shaped  portion  12  is  perimetrically  compacted 
within  said  basket-shaped  portion  itself.  The  water 
from  the  intercommunication  holes  18  passes 
through  the  powdered  coffee  and  is  subsequently 
ejected  through  the  radial  holes  16,  stopping 
against  a  circonferential  wall  5a  of  the  lid  5  and 
subsequently  reaching,  by  drop,  an  annular  collect- 
ing  channel  19.  In  known  manner,  the  coffee  bev- 
erage  thus  collected  in  the  channel  19  is  conveyed 
to  one  or  more  coffee  cups  not  shown,  located  on 
a  support  base  3a  defined  by  the  support  casing  3. 

In  a  manner  known  per  se,  the  device  1  is 
arranged  to  carry  out,  in  case  of  need,  production 
and  ejection  of  steam  through  a  delivery  nozzle  20 
projecting  externally  of  the  support  casing  3  in  the 
apparatus  2,  so  that  it  can  be  dipped  into  any 
beverage  that  one  wishes  to  heat  by  means  of  the 
ejected  steam.  To  this  end,  the  delivery  nozzle  20 
is  connected  to  a  steam  feeding  duct  21,  coming 
from  the  heating  means  6,  in  turn  connected  to  a 
delivery  pipe  22  coming  from  a  pump  23  elec- 
trically  operable  for  drawing  water  from  a  supply 
tank  24.  More  particularly,  in  an  original  manner  the 
heating  means  6  consists  of  a  heating  body  7  into 
which  a  vaporisation  coil  25  is  formed  that  extends 
between  the  turns  defined  by  the  electric  resistor 
6a  and  communicating,  at  the  respective  opposite 
ends  thereof,  with  the  delivery  pipe  22  of  the  pump 
23  and  the  feed  duct  21  . 

Preferably  operation  of  the  pump  23  is  con- 
trolled  simultaneously  with  the  opening  of  a  shutoff 
valve  26  operatively  disposed  between  a  first  and  a 
second  length,  21a,  21b,  of  the  feed  duct  21  and 
operable  by  a  knob  27  or  similar  means  accessible 
from  the  outside  of  the  support  casing  3  for  selec- 
tively  opening  and  closing  the  steam  passage  to 
the  delivery  nozzle  20. 

Also  connected  to  the  shutoff  valve  26,  prefer- 
ably  of  the  three-way  type,  is  a  discharge  pipe  28 
adapted  to  be  brought  into  fluid  communication 
with  the  first  length  21a  of  the  feed  duct  21,  for 
connecting  the  latter  to  the  surrounding  environ- 
ment,  when  the  steam  passage  to  the  second 
length  21b  of  the  duct  is  cut  off.  Preferably,  the 
discharge  pipe  28  opens  into  the  inside  of  the 
glass-like  container  4. 

The  device  1  is  also  provided  with  mixing 
means  29  combined  with  the  delivery  nozzle  20  for 
mixing  a  given  amount  of  air  with  the  steam  sup- 

plied  through  the  feed  duct  21. 
Mixing  of  air  and  steam  aims  at  enabling  an 

efficient  dispersion  of  minute  air  bubbles  into  the 
processed  liquid,  so  as  to  produce  milk  froth  for 

5  example,  for  preparing  the  so-called  "cappuccino". 
In  accordance  with  the  present  invention,  this 

mixing  means  29  operates  along  the  feed  duct  on  a 
length  included  between  the  heating  means  and 
delivery  nozzle. 

io  In  more  detail,  a  mixing  member  30  is  provided 
to  be  operatively  housed  preferably  inside  the  sup- 
port  casing  3  and  located  between  the  second 
length  21b  of  the  feed  duct  and  an  end  portion  31 
of  the  duct  itself,  connected  to  the  delivery  nozzle 

15  20. 
As  clearly  shown  in  Fig.  2,  the  mixing  member 

30  is  advantageously  provided  with  an  inlet  cham- 
ber  32  of  cylindrical  configuration,  into  which  the 
second  length  21b  of  the  feed  duct  21  opens,  as 

20  well  as,  on  the  opposite  side,  with  an  outlet  cham- 
ber  33  of  cylindrical  configuration  too,  communicat- 
ing  with  the  delivery  nozzle  20  through  the  end 
portion  31  of  the  feed  duct. 

The  inlet  chamber  32  is  connected  to  the  outlet 
25  chamber  33  by  an  intercommunication  passage  34, 

coaxial  with  the  two  chambers  and  of  cylindrical 
configuration  as  well. 

Extending  from  the  opposite  ends  of  the  re- 
stricted  passage  34  is  a  frusto-conical  inlet  portion 

30  35  as  well  as  a  frusto-conical  outlet  portion  36 
diverging  towards  the  inlet  chamber  32  and  outlet 
chamber  33  respectively  and  joining  them. 

The  mixing  member  30  also  exhibits  at  least 
one  air  admitting  port  37  communicating,  with  the 

35  surrounding  atmosphere  and  opening  into  the  re- 
stricted  passage  34  according  to  a  direction  trans- 
verse  to  the  passage  axis. 

Still  in  accordance  with  the  present  invention, 
the  ratio  between  the  diameter  "d"  of  the  inter- 

40  communication  passage  34  and  the  diameter  "D" 
of  the  inlet  chamber  32  is  in  the  range  of  0.3  to  0.5, 
and  is  preferably  0.4.  In  greater  detail,  the  inter- 
communication  passage  34  has  a  diameter  of  1  to 
2  mm,  preferably  1.5  mm,  and  a  length  "I"  in- 

45  eluded  between  4  mm  and  10  mm  and  preferably 
equal  to  7  mm. 

The  summit  angle  /3  of  each  of  the  frusto- 
conical  inlet  35  and  outlet  36  portions  is  in  the 
range  of  70  °  to  80  °  ,  and  preferably  equal  to  76  °  . 

so  The  air  admitting  port  37  advantageously  is  in 
the  form  of  a  truncated  cone  converging  perpen- 
dicularly  and  at  a  centered  position  with  respect  to 
the  longitudinal  extension  of  the  intercommunica- 
tion  passage  34.  In  more  detail,  the  air  admitting 

55  port  37  has  a  tapering  shape  the  summit  angle  "a" 
of  which  is  included  between  35  °  and  45  °  ,  prefer- 
ably  corresponding  to  40  °  ,  and  opens  into  the 
intercommunication  passage  34  by  an  air  admitting 

4 
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orifice  37a  of  a  diameter  "d"'  included  between  0.3 
mm  and  0.5  mm,  preferably  equal  to  0.4  mm. 

A  stopping  member,  such  as  a  needle  shutter, 
may  be  associated  with  the  admitting  port  37.  said 
shutter  being  axially  movable  in  the  port  for  adjust- 
ing  the  amount  of  air  introduced  into  the  mixing 
member. 

In  addition,  also  associated  with  the  delivery 
nozzle  20  is  a  discharge  end  pipe  38  that,  as 
clearly  shown  in  Fig.  3,  has  an  outflow  port  39  of  a 
reduced  diameter  with  respect  to  the  inner  diam- 
eter  of  the  delivery  nozzle.  More  particularly,  the 
outflow  port  39  preferably  has  a  diameter  "D"'  of  2 
to  2.5  mm.,  preferably  2.25  mm,  and  a  length  "L" 
in  the  range  of  6  to  8  mm,  preferably  equal  to  7 
mm.  At  all  events  the  ratio  between  the  inner 
diameter  "D"'  and  the  length  "L"  of  the  outflow 
port  must  be  included  between  0.2  and  0.4  mm, 
and  preferably  corresponds  to  0.32  mm. 

Departing  from  the  opposite  ends  of  the  out- 
flow  port  39  towards  the  delivery  nozzle  20  and  the 
surrounding  atmosphere  respectively  are  two 
frusto-conical  end  portions  40,  41  the  summit  angle 
"8"  of  which  is  included  between  35°  and  45°  and 
preferably  corresponds  to  38  °  .  The  ratio  between 
the  length  "M"  of  each  frusto-conical  end  portion 
40,  41  and  the  major  diameter  "M"'  of  the  same  is 
equal  to  0.6. 

Operation  of  the  steam  producing  device  1 
described  above  mainly  as  regards  structure,  is  as 
follows. 

After  causing  the  introduction  of  the  steam 
delivery  nozzle  20  into  the  beverange  being  pre- 
pared,  milk  for  example,  the  user  acts  on  the  drive 
knob  27  of  the  shutoff  valve  26  in  order  to  bring  the 
first  and  second  lengths  21a,  21b  of  the  feed  duct 
21  into  fluid  communication.  Stimultaneoulsy  with 
the  opening  of  the  shutoff  valve  26,  operation  of  the 
pump  23  and  electric  resistor  6a  associated  with 
the  heating  means  6  occurs. 

Water  drawn  from  the  supply  tank  24  upon  the 
action  of  the  pump  23  is  continuously  sent  to  the 
vaporization  coil  25  at  a  pressure  of  about  0.18  bar 
and  therein  immediately  converted  to  steam,  by 
effect  of  heat  transmitted  through  the  heating  body 
7. 

Steam  continuously  going  out  of  the  vaporiza- 
tion  coil  25  at  a  pressure  of  about  0.18  bar  passes 
through  the  shutoff  valve  26  and  comes  out  at  a 
pressure  of  about  0.12  bar. 

Subsequently  said  steam  reaches  the  inlet 
chamber  32  of  the  mixing  member  30  and,  follow- 
ing  its  flowing  through  the  intercommunication  pas- 
sage  34,  undergoes  an  increase  in  speed  and  a 
corresponding  pressure  reduction  as  far  as  a  lower 
value  than  the  atmospheric  pressure  is  reached.  As 
a  result,  air  is  called  back  through  the  air  admitting 
port  37  and  therefore  its  mixing  with  steam  occurs. 

The  air-steam  mixture  thus  produced,  still  hav- 
ing  a  higher  temperature  than  100°C,  then  reaches 
the  delivery  nozzle  20  at  a  pressure  of  about  0.04 
bar  and  is  sprayed  into  milk  at  a  temperature  of 

5  about  100°C,  thereby  heating  said  milk  while  froth 
is  at  the  same  time  produced  by  effect  of  the 
dispersion  of  air  in  the  form  of  minute  bubbles. 

Once  milk  preparation  has  been  completed,  the 
shutoff  valve  26  is  brought  back  to  the  closed 

io  condition,  which  simultaneously  brings  about  the 
deactivation  of  the  pump  26  and  electric  resistor 
6a. 

Closure  of  the  shutoff  valve  26  also  causes  the 
immediate  venting  through  the  discharge  pipe  of 

is  the  pressure  present  in  the  first  length  21a  of  the 
feed  duct  21  ,  the  heating  coil  25  and  delivery  duct 
22  of  the  pump  23. 

The  present  invention  attains  the  intended  pur- 
poses. 

20  In  fact  it  is  pointed  out  that  due  to  the  structural 
configuration  of  the  mixing  member,  and  its  place- 
ment  upstream  of  the  delivery  nozzle,  an  excellent 
mixing  between  air  and  steam  is  reached,  even  if 
the  flow  rate  and  pressure  values  are  greatly  lower 

25  than  those  required  by  the  devices  of  the  known  art 
for  achieving  a  good  operation.  In  fact,  mixing  of  air 
and  steam  carried  out  completely  externally  of  the 
liquid  into  which  said  mixture  will  subsequently  be 
injected,  can  take  place  in  a  simpler  and  more 

30  efficient  manner  than  in  the  known  art.  By  way  of 
example  the  device  described  enables  vaporization 
of  13  cm3  of  water  per  minute  of  continuous  opera- 
tion. 

In  addition  the  low  steam  flow  rate  sufficient  to 
35  cause  operation  of  the  device  can  be  reached 

instantaneously,  without  waiting  time  being  required 
for  producing  an  appropriate  high-pressure  steam 
reserve,  and  without  the  presence  of  high-power 
electric  resistors,  as  it  happens  on  the  contrary  with 

40  traditional  apparatus  above  all  for  domestic  use. 
In  addition,  being  the  mixing  member  located 

within  the  support  casing  and  at  all  events  at  the 
outside  of  the  processed  liquid,  frequent  and  care- 
ful  cleansing  operations  are  no  longer  required, 

45  said  operations  being  on  the  contrary  necessary  in 
the  devices  of  the  known  art  due  to  clogging  of  the 
air  passages  by  milk  or  other  beverage  deposits. 

Furthermore,  since  steam  is  supplied  at  a  low 
flow  rate,  heating  of  the  milk  can  be  achieved  by 

50  effect  of  the  steam  condensation  in  the  beverage, 
without  adding  high  amounts  of  water  thereto. 

It  will  be  also  recognized  that  steam  delivery  at 
low  flow  rate  values  involves  important  advantages 
in  terms  of  safety.  In  fact  any  risk  of  accidents,  by 

55  effect  of  the  steam  jet  from  the  delivery  nozzle  is 
greatly  reduced,  in  case  of  imprudent  use  of  the 
apparatus  or  inattention.  In  the  connection,  it  is 
pointed  out  that  a  microswitch  or  similar  means 
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incorporated  in  the  shutoff  valve  may  also  be  asso- 
ciated  with  the  delivery  nozzle,  for  immediately 
stopping  steam  feeding  and  deactivating  the  pump 
and  electric  resistor,  if  the  nozzle  itself,  convention- 
ally  engaged  in  an  oscillatable  manner  to  the  cas- 
ing,  should  accidentally  take  a  raised  position  with 
respect  to  the  normal  use  condition  while  steam  is 
being  delivered.  In  this  case  too,  as  soon  as  the 
steam  supply  is  stopped,  venting  of  steam  under 
pressure  through  the  discharge  duct  28  will  take 
place. 

The  invention  includes  all  changes  and  modi- 
fications  which  do  not  constitute  a  departure  from 
the  true  scope  of  this  invention  as  claimed  in  the 
following  claims. 

Claims 

1.  A  device  for  instantaneously  producing  frothing 
steam,  for  use  in  particular  in  apparatus  for 
preparing  hot  beverages,  comprising: 

-  at  least  one  pump  (23)  to  be  operated  for 
drawing  water  from  a  supply  tank  (24); 

-  heating  means  (6)  operatively  disposed 
downstream  of  said  pump  (3)  for  heating 
and  vaporizing  the  water  sent  from  the 
pump; 

-  a  delivery  nozzle  (20)  communicating 
with  the  heating  means  (6)  and  designed 
to  deliver  steam  produced  by  the  heating 
means  to  the  outside  of  said  apparatus; 

-  a  feed  duct  (21,  31)  bringing  the  heating 
means  (6)  into  fluid  communication  with 
the  delivery  nozzle  (20); 

-  mixing  means  (29)  combined  with  said 
delivery  nozzle  (20)  for  mixing  air  with 
said  steam, 

characterized  in  that  said  mixing  means  (29) 
acts  along  the  feed  duct  (21,  31),  on  a  length 
thereof  included  between  the  heating  means 
(6)  and  delivery  nozzle  (20),  and  essentially 
comprises  a  mixing  member  (30)  consisting  of: 

-  an  inlet  chamber  (32)  into  which  steam 
coming  from  the  heating  means  flows 
(6); 

-  an  outlet  chamber  (33)  communicating 
with  said  delivery  nozzle  (20); 

-  an  intercommunication  passage  (34)  ex- 
tending  between  the  inlet  chamber  (32) 
and  outlet  chamber  (33)  and  having  a 
reduced  diameter  ("d")  with  respect  to 
said  chambers; 

-  a  frusto-conical  inlet  portion  (35)  and  a 
frusto-conical  outlet  portion  (36)  diverg- 
ing  from  the  opposite  ends  of  the  inter- 
communication  passage  (34)  towards  the 
inlet  chamber  (32)  and  outlet  chamber 
(33),  respectively; 

-  at  least  one  air  admitting  port  (37)  com- 
municating  with  the  surrounding  atmo- 
sphere  and  opening  into  the  intercommu- 
nication  passage  (34)  according  to  a  di- 

5  rection  transverse  to  the  axis  of  said  pas- 
sage. 

2.  A  device  according  to  claim  1  ,  characterized  in 
that  said  heating  means  (6)  comprises  at  least 

io  one  electric  resistor  (6a)  incorporated  in  a 
heating  body  (7)  within  which  a  vaporization 
coil  (25)  is  formed  which  is  connected,  on 
opposite  sides  thereof,  to  a  delivery  pipe  (22) 
coming  from  said  pump  (23)  and  to  said  feed 

is  duct  (21),  so  that  water  continuously  sent  from 
the  pump  (13)  is  directly  converted  to  steam 
following  passage  through  said  vaporization 
coil  (25). 

20  3.  A  device  according  to  claim  1  ,  characterized  in 
that  the  ratio  between  the  diameter  ("d")  of  the 
intercommunication  passage  (34)  and  the  di- 
ameter  ("D")  of  said  inlet  chamber  (32)  is  in 
the  range  of  0.3  to  0.5. 

25 
4.  A  device  according  to  claim  3,  characterized  in 

that  said  intercommunication  passage  (34)  has 
a  diameter  ("d")  in  the  range  of  1.2  mm  to  2 
mm  and  a  length  ("I")  included  between  4  and 

30  10  mm. 

5.  A  device  according  to  claim  3,  characterized  in 
that  said  air  admitting  port  (37)  is  of  frusto- 
conical  configuration  converging  perpendicu- 

35  larly  and  at  a  centered  position  with  respect  to 
the  longitudinal  extension  of  the  intercommuni- 
cation  passage  (34),  said  port  (37)  opening  into 
the  intercommunication  passage  (34)  through 
an  admission  orifice  (37a)  of  a  diameter  ("d"') 

40  included  between  0.3  mm  and  0.5  mm  and 
having  a  tapering  shape  with  a  summit  angle 
("a")  in  the  range  of  35  to  45  °  . 

6.  A  device  according  to  claim  5,  characterized  in 
45  that  the  air  admitting  port  (37)  has  a  longitudi- 

nal  extension  ("I"')  of  3  to  4  mm. 

7.  A  device  according  to  claim  1  ,  characterized  in 
that  each  of  said  frusto-conical  inlet  and  outlet 

50  portions  (35,  36)  has  a  summit  angle  ("/3")  in 
the  range  of  70  to  80  °  . 

8.  A  device  according  to  claim  1  ,  characterized  in 
that  the  delivery  nozzle  (20)  terminates  with  a 

55  discharge  end  pipe  (38)  having  an  outflow  port 
(39)  of  a  reduced  diameter  ("D"')  with  respect 
to  the  inner  diameter  of  the  delivery  nozzle 
and  exhibiting  frusto-conical  end  portions  (40, 
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41)  diverging  towards  the  delivery  nozzle  (20) 
and  the  surrounding  atmosphere,  respectively. 

9.  A  device  according  to  claim  8,  characterized  in 
that  the  outflow  port  (39)  is  of  a  diameter  ("D"')  5 
in  the  range  of  2  to  2.5  mm  and  a  length  ("L") 
included  between  6  mm  and  8  mm. 

10.  A  device  according  to  claim  8,  characterized  in 
that  the  ratio  between  the  diameter  ("D"')  and  10 
length  ("L")  of  the  outflow  port  (39)  is  included 
between  0.2  and  0.4. 

11.  A  device  according  to  claim  8,  characterized  in 
that  said  frusto-conical  portions  (40,  41)  have  a  is 
summit  angle  ("5")  included  between  35°  and 
45°. 

12.  A  device  according  to  claim  8,  characterized  in 
that  the  ratio  between  the  length  ("M")  of  each  20 
frusto-conical  end  portion  (40,  41)  and  the  ma- 
jor  diameter  ("M"')  of  same  is  0.6. 

13.  A  device  according  to  claim  2,  characterized  in 
that  it  further  comprises  at  least  one  shutoff  25 
valve  (26)  for  selectively  opening  and  closing 
the  steam  passage  from  a  first  length  (21a)  to 
a  second  length  (21b)  of  the  feed  duct  (21), 
communicating  with  the  heating  means  (6)  and 
delivery  nozzle  (20)  respectively.  30 

14.  A  device  according  to  claim  13,  characterized 
in  that  said  shutoff  valve  (26)  is  electrically 
connected  to  said  pump  (23)  and  electric  resis- 
tor  (6a)  in  order  to  cause  actuation  of  same  35 
when  the  first  and  second  lengths  (21a,  21b)  of 
the  feed  duct  (21)  communicate  with  each  oth- 
er. 

15.  A  device  according  to  claim  14,  characterized  40 
in  that  the  shutoff  valve  (26)  is  a  three-way 
valve  arranged  to  connect  the  first  length  (21a) 
of  the  feed  duct  (21)  to  a  discharge  pipe  (28) 
communicating  with  the  surrounding  atmo- 
sphere  when  fluid  communication  with  the  sec-  45 
ond  length  (21)  of  the  feed  duct  is  cut  off. 

16.  A  device  according  to  claim  2,  characterized  in 
that  the  heating  body  (7)  defines  a  bottom  wall 
(4a)  of  a  water  containing  chamber  being  part  so 
of  a  coffee-making  unit. 
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